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(54) LASER POWER UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser power unit 
which can always maintain its output at a high level while the 
power unit outputs laser light, does not require any large- 
capacitance capacitor, and has a simplified circuit configuration. 
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SOLUTION: A converter voltage control section 21 generates a 
current command Iqc by multiplying the difference between a 
DC voltage command Vc and the DC voltage value Vdc of a 
capacitor 1 7 by a coefficient Kv. A converter current control 
section 22 fetches three-phase AC values Irf and Isf by means 
of a current sensor 1 2, converts the fetched AC values Irf and 
Isf into two-phase DC values Iqf and Idf by means of a three- 
phase/two-phase converting section 36, and generates a 
three-phase PWM command to drive a converter circuit 13 by 
multiplying the differences between the current command Iqc 
and two-phase DC value Idf and between a '0' command and 
the two-phase DC value Idf by a coefficient Ki by means of the 
converting section 36. An inverter current control section 23 
generates a PWN command to drive an inverter circuit 14 by 

multiplying the difference between the DC current value If obtained by means of a current sensor 15 
and the DC value If obtained by means of the current sensor 15 by a coefficient K. 
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* NOTICES * 

«7PO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The laser power unit characterized by to provide the converter section controlled so that the 
direct-current- voltage value of said dc output is in agreement with a direct-current-voltage command with 
this switching while switching a three-phase-circuit AC-power-supply input and obtaining a dc output, the 
capacitor section charged with the direct current voltage obtained by said converter section, and the inverter 
section which carries out switching control so that a load current value may be in agreement with a current 
command in response to the charge power of said capacitor section, and supply to a load. 
[Claim 2] The laser power unit characterized by to provide the converter circuit which switches a three- 
phase-circuit AC-power-supply input, and obtains a dc output, the capacitor which are charged with the 
output of said converter circuit, the inverter circuit which switch the charge power of said capacitor and 
supply to a load, the converter control means which control said converter circuit so that the direct-current- 
voltage value of said dc output is in agreement with a direct-current- voltage command, and the inverter 
control means which control said inverter circuit so that a load current value is in agreement with a current 
command. 

[Claim 3] It has a converter armature- voltage control means for said converter control means to multiply the 
difference of the direct-current-voltage command Vc and the electrical-potential-difference value Vdc of a 
capacitor by the multiplier K, and to obtain the current command Iqc, and a three-phase-circuit 2 phase- 
number-conversion means. With this three-phase-circuit 2 phase-number-conversion means While having 
incorporated the three-phase-circuit alternating current values Irf and Isf of three-phase power, respectively 
and changing into 2 phase direct-current values Iqf and Idf It multiplies by the multiplier Ki35 to the 
difference of the current command Iqc and 2 phase direct-current value Iqf, and the command of magnitude 
0 and the difference of 2 phase direct-current value Idf, respectively. The laser power unit according to 
claim 2 characterized by including the converter current control means which changes into the pulse-width- 
modulation command of a three-phase-circuit alternating current with said three-phase-circuit 2 phase- 
number-conversion means, and drives the converter circuit 13. 

[Claim 4] Said inverter control means is a laser power unit according to claim 2 or 3 characterized by 
including the inverter current control means which multiplies the difference of the current command Ic and 
the direct-current value If by the multiplier K37, and drives an inverter circuit 14 as a pulse- width- 
modulation command. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable laser power unit for actuation of the excitation 
light source for starting the power source for laser equipments, especially exciting a laser medium, and 
producing laser oscillation. 
[0002] 

[Description of the Prior Art] In the laser equipment used for a laser beam machine etc., irradiate light 
energy by the excitation light source, i.e., an excitation lamp, excite a laser medium, the laser oscillator 
(optical resonator) containing this laser medium is made to produce laser oscillation, and laser is generated. 
[0003] In this kind of laser equipment, a laser power unit supplies actuation power to an excitation lamp. 
The conventional laser power unit has the converter circuit which carries out pressure up of the rectifier 
circuit and this direct current voltage which change the source-power-supply input of an alternating current 
into a direct current to high tension. This laser power unit is switched with an inverter from the capacitor 
charged with the output of this converter circuit, supplies power to an excitation lamp, and makes this 
excitation lamp emit light. 

[0004] The example of the laser power unit mentioned above is shown in JP,4-208583,A, JP,6-53579,A, 
JP, 8- 153921, A, etc. In the laser power unit indicated by each [ these ] official report, each changes the 
source-power-supply input of an alternating current into a direct current in a rectifier circuit, this direct 
current voltage is switched by a converter etc., high tension is charged, a capacitor is switched with an 
inverter from a capacitor, and power is supplied to the load. 
[0005] 

[Problem(s) to be Solved by the Invention] The important section of an example of laser equipment 
including the typical configuration of the conventional laser power unit mentioned above is shown in 
drawing 3 . The laser power unit shown in drawing 3 is for making the excitation lamp 58 which is a 
controlled system emit light using the power of the three-phase power 51 which is a source power supply. 
[0006] A laser power unit consists of the rectifier circuit 52 by which analog processing is carried out, the 
converter circuit 53, an inverter circuit 54, a current sensor 55, a system LSI (large-scale integrated circuit) 
56 and a capacitor 57, and the converter armature- voltage control section 61 and the inverter current control 
section 62 by which digital processing is carried out. 

[0007] The system LSI 56 has the interface function of the analog processing part which consists of the 
converter circuit 53, an inverter circuit 54, a current sensor 55, and a capacitor 57, and the digital processing 
part which consists of the converter armature- voltage control section 61 and an inverter current control 
section 62. That is, the system LSI has 2 sets of PWM (pulse width modulation) generating circuits, and an 
A/D (analog digital) converter. 

[0008] One PWM generating circuit generates the PWM command which drives the converter circuit 53 
based on the control output of the converter armature- voltage control section 61 . One A/D-conversion 
section changes into digital value DC electrical-potential-difference value Vdc which is the terminal 
potential difference of a capacitor 57, and supplies it to the converter armature- voltage control section 61 . 
The PWM generating circuit of another side generates the PWM command which drives an inverter circuit 
54 based on the control output of the inverter current control section 62. The A/D-conversion section of 
another side changes into digital value the load current value If detected by the current sensor 55, and 
supplies it to the inverter current control section 62. 

[0009] With a subtractor 72, the converter armature- voltage control section 61 takes the difference of DC 
electrical-potential-difference command Vc71 of default value, and DC electrical-potential-difference value 
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Vdc of a capacitor 57, multiplies by the multiplier K73, changes it into an PWM command, and drives the 
converter circuit 53. 

[0010] The inverter current control section 62 incorporates the direct-current load current value If using a 
current sensor 55, a subtractor 75 outputs the difference of the current command Ic76 of default value, and a 
direct-current load current value, and multiplies by the multiplier K74, and drives an inverter circuit 54 as an 
PWM command. 

[001 1] An excitation lamp 58 is made to emit light with the output of the inverter circuit 54 controlled so 
that the current command Ic76 was in agreement. 

[0012] The wave of DC electrical -potential -difference value A at the time of making laser output to drawing 
4 using the laser power unit of the configuration of drawing 2 , the detection value B of a laser output, and 
the command value C of a laser output is shown. 

[0013] If a laser pulse output is started, since a capacitor will only discharge and will not be charged, DC 
electrical-potential-difference value A falls greatly, so that it becomes in the second half of a laser pulse. 
The output of a laser pulse will also be reduced in connection with this. Moreover, since sag is large, the 
charging time after a pulse output halt becomes large, and it takes time amount till the next output. 
[0014] Thus, it discharges in an instant, the electrical energy which charged the capacitor is supplied to the 
excitation lamp for laser excitation, and this excitation lamp is made to turn on in the conventional laser 
power unit. While not performing a laser output, i.e., discharge, pressure up is carried out to a desired charge 
electrical potential difference, and a capacitor is charged. For this reason, if the capacity of a capacitor is 
small, sag happens during a laser output, and sufficient laser output may be unable to be obtained. Although 
what is necessary is just to enlarge capacity of a capacitor in order to obtain a bigger laser output, the time 
amount of charge is also needed, so that it becomes large capacity, and the time amount to the next 
operation becomes long. Moreover, the volume of a mass capacitor is also large and the miniaturization of 
the whole equipment cannot be performed. 

[0015] Moreover, one several times the direct current voltage of this is required for luminescence of an 
excitation lamp to a source-power-supply electrical potential difference. For this reason, the rectifier circuit 
which changes the source power supply of an alternating current into a direct current, and the booster circuit 
which carries out pressure up of the electrical potential difference to high tension are included in the 
conventional laser power unit. Simplification of circuitry is desired in order to attain reduction of the cost of 
product, and the miniaturization of equipment. 

[0016] This invention aims at offering the laser power unit which was made in view of the situation 
mentioned above, makes it possible to always in a laser output maintain high power, makes a mass capacitor 
unnecessary, and moreover also enables simplification of circuitry. 
[0017] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the laser power unit 
concerning the 1 st viewpoint of this invention The converter section controlled so that the direct-current- 
voltage value of said dc output is in agreement with a direct-current- voltage command with this switching 
while switching a three-phase-circuit AC-power-supply input and obtaining a dc output, The capacitor 
section charged with the direct current voltage obtained by said converter section and the inverter section 
which carries out switching control in response to the charge power of said capacitor section so that a load 
current value may be in agreement with a current command, and is supplied to a load are provided. 
[001 8] The laser power unit concerning the 2nd viewpoint of this invention The converter circuit which 
switches a three-phase-circuit AC-power-supply input, and obtains a dc output, The capacitor charged with 
the output of said converter circuit, and the inverter circuit which switches the charge power of said 
capacitor and is supplied to a load, The converter control means which controls said converter circuit so that 
the direct-current-voltage value of said dc output is in agreement with a direct-current-voltage command, 
and the inverter control means which controls said inverter circuit so that a load current value is in 
agreement with a current command are provided. 

[0019] It has a converter armature- voltage control means for said converter control means to multiply the 
difference of the direct-current- voltage command Vc and the electrical -potential-difference value Vdc of a 
capacitor by the multiplier K, and to obtain the current command Iqc, and a three-phase-circuit 2 phase- 
number-conversion means. With this three-phase-circuit 2 phase-number-conversion means While having 
incorporated the three-phase-circuit alternating current values Irf and Isf of three-phase power, respectively 
and changing into 2 phase direct-current values Iqf and Idf It multiplies by the multiplier Ki35 to the 
difference of the current command Iqc and 2 phase direct-current value Iqf, and the command of magnitude 
0 and the difference of 2 phase direct-current value Idf, respectively. The converter current control means 
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which changes into the pulse-width-modulation command of a three-phase-circuit alternating current with 
said three-phase-circuit 2 phase-number-conversion means, and drives the converter circuit 1 3 may be 
included. 

[0020] Said inverter control means may include the inverter current control means which multiplies the 
difference of the current command Ic and the direct-current value If by the multiplier K37, and drives an 
inverter circuit 14 as a pulse- width-modulation command. 

[0021] In the laser power unit of this invention, during a laser output, since the converter section using a 
three-phase-circuit PWM converter holds the charge electrical potential difference of a ** capacitor to a 
desired value, high power can be maintained, and a mass capacitor becomes unnecessary. In order that this 
converter section may perform rectification and pressure up simultaneously, it becomes unnecessary 
moreover, to prepare a rectifier circuit separately. Therefore, it can make it possible to always in a laser 
output maintain high power, a mass capacitor can be made unnecessary, and, moreover, simplification of 
circuitry can also be realized. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0023] Drawing 1 shows the configuration of the important section of the laser equipment containing the 
laser power unit concerning the gestalt of operation of this invention. 

[0024] The laser equipment shown in drawing 1 possesses three-phase power 1 1, the 1st current sensor 12, 
the converter circuit 13, an inverter circuit 14, the 2nd current sensor 15, a system LSI 16, a capacitor 17, an 
excitation lamp 18, the converter armature-voltage control section 21, the converter current control section 
22, and the inverter current control section 23. 

[0025] A laser power unit makes the excitation lamp 18 which is a controlled system emit light using three- 
phase power 1 1 . Three-phase power 1 1 is a source power supply, and, in the usual case, AC200V of a three 
phase circuit are used. 

[0026] In this case, a laser power unit consists of a part realized by perfect hardware, and a part realized 
with a software subject by DSP (digital signal processor). The part realized by perfect hardware constitutes 
the converter circuit 13, an inverter circuit 14, a system LSI 16, a capacitor 17, and current sensors 12 and 
15. And the part realized by the software of DSP constitutes the converter armature- voltage control section 
21, the converter current control section 22, and the inverter current control section 23. 
[0027] as the interface circuitry of the part which realizes a system LSI 16 by the perfect hardware 
mentioned above, and the software part in DSP — phase detector and the 1- the 1st and 2nd PWM generating 
circuits are included in the 3rd A/D-conversion section and a list. That is, a phase detector detects the output 
phase of three-phase power 1 1 . The 1 st A/D-conversion section changes the output of a current sensor 1 2 
into digital value, and supplies it to the converter current control section 22. The 1st PWM generating circuit 
changes the control output of the converter current control section 22 into an PWM command, and supplies 
it to the converter circuit 13. The 2nd A/D-conversion section changes into digital value DC electrical- 
potential-difference value Vdc which is the terminal potential difference of a capacitor 17, and supplies it to 
the converter armature-voltage control section 21. The control output of the inverter current control section 
23 is changed into an PWM command, and the 2nd PWM generating circuit supplies it to an inverter circuit 
14. The 3rd A/D-conversion section changes into digital value the load current value If detected by the 
current sensor 55, and supplies it to the inverter current control section 23. 

[0028] A laser power unit can be divided into the inverter section and the converter section by the function. 
First, the converter section controls DC electrical-potential-difference value Vdc in agreement with DC 
electrical -potential-difference command Vc. As a converter circuit 13, the so-called three-phase-circuit 
PWM converter is used. 

[0029] The converter armature- voltage control section 21 gives DC electrical -potential-difference value Vdc 
which are DC electrical-potential-difference command Vc3 1 of default value, and the potential difference of 
a capacitor 17 to a subtractor 32, takes both difference, multiplies by the multiplier Kv33, and is taken as the 
current command Iqc to the converter current control section 22. 

[0030] The converter current control section 22 incorporates the three-phase-circuit alternating current 
values Irf and Isf of the outputs Er and Es of each phase outputs Er, Es, and Et which constitute three-phase 
power 1 1 using a current sensor 12, respectively, and changes them into 2 phase direct-current values Iqf 
and Idf through the three-phase-circuit 2 phase converter 36. 

[0031] With a subtractor 34, the converter current control section 22 makes the difference of the current 
command Iqc and 2 phase direct-current value Iqf, and the command of magnitude 0 and the difference of 2 
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phase direct-current value Idf output, multiplies by the multiplier Ki35 to each of these, changes it into the 
PWM command of a three-phase-circuit alternating current by the three-phase-circuit 2 phase converter 36, 
and drives the converter circuit 13. This three-phase-circuit 2 phase converter 36 incorporated the phase of 
three-phase power 1 1 , and uses it for conversion. 

[0032] The inverter section receives DC electrical-potential-difference value Vdc from the converter section 
mentioned above, controls a current value If in agreement with the current command Ic39, and makes an 
excitation lamp 1 8 emit light. 

[0033] The inverter current control section 23 incorporates the direct-current value If using a current sensor 
15, with a subtractor 38, it makes the current command Ic39 of default value, and the difference of the 
direct-current value If output, multiplies it by the multiplier K37, and drives an inverter circuit 14 as an 
PWM command. 

[0034] The wave of DC electrical-potential-difference value A when using the laser power unit of drawing 1 
for drawing 2 , and performing a laser output to it, the detection value B of a laser output, and the command 
value C of a laser output is shown. 

[0035] Assignment of the command value C of a laser output outputs a laser pulse, as shown in the detection 
value B of a laser output. Although the potential of a capacitor falls and DC electrical-potential-difference 
value A falls in the meantime, since the converter section always performs pressure up, this electrical- 
potential-difference value A does not fall greatly. Thereby, the detection value B of a laser pulse output 
serves as an output according to the command value C. Moreover, since there is little sag, the charge after a 
pulse output halt is also completed for a short time. 
[0036] Thus, the following effectiveness is acquired. 

[0037] (1) Although sag will happen if the high performance-ized laser output of a laser output is started, 
since the converter section controls DC electrical-potential-difference value Vdc so that under a laser output 
is in agreement with DC electrical-potential-difference command Vc, it can always maintain the high power 
of laser. 

[0038] (2) In order to change and control a direct-current value to an alternating current value using the 
three-phase-circuit 2 phase converter of the software in rectifier-circuit unnecessary DSP, the rectifier circuit 
conventionally constituted from hardware becomes unnecessary. 

[0039] (3) Since sag will happen if a mass capacitor unnecessary laser output is started, it is a mass capacitor 
conventionally. Although electrical energy was stored and being protected, shortly after sag happens, in 
order that the converter section may compensate with the configuration of drawing 1 , with it, a mass 
capacitor becomes unnecessary. Moreover, the time amount for charge also becomes unnecessary. 
[0040] 

[Effect of the Invention] As explained above, according to this invention, the laser power unit which makes 
it possible to always in a laser output maintain high power, makes a mass capacitor unnecessary, and 
moreover also enables simplification of circuitry can be offered. 
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[Drawing 3] 
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[Drawing 4] 
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(54) LASER POWER UNIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a laser power unit which 
can always maintain its output at a high level while the power unit 
outputs laser light, does not require any large-capacitance 
capacitor, and has a simplified circuit configuration. 
SOLUTION: A converter voltage control section 21 generates a 
current command Iqc by multiplying the difference between a DC 
voltage command Vc and the DC voltage value Vdc of a capacitor 
17 by a coefficient Kv. A converter current control section 22 
fetches three-phase AC values Irf and Isf by means of a current 
sensor 12, converts the fetched AC values Irf and Isf into two- 
phase DC values Iqf and Idf by means of a three-phase/two-phase 
converting section 36, and generates a three-phase PWM command 
to drive a converter circuit 1 3 by multiplying the differences 
between the current command Iqc and two-phase DC value Idf and 
between a '0' command and the two-phase DC value Idf by a 
coefficient Ki by means of the converting section 36. An inverter 
current control section 23 generates a PWN command to drive an 
inverter circuit 14 by multiplying the difference between the DC 
current value If obtained by means of a current sensor 15 and the 
DC value If obtained by means of the current sensor 1 5 by a 
coefficient K. 
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trU— VftSB (**SS) KU— FRfitttS* 
[0 0 0 3 ] C*>fl*>U--F«IIlli3V*T\ u-Fmis 

[0 0 0 4 ] ±JELfcU— F*a*«o«^ Mf 4 
- 2 0 8 5 8 3 If SB¥ 6 - 5 3 5 7 9 

TOf 8 - 1 5 3 9 2 1 t^t^^ntv^o C 

fit ^OffiffllSAA^MEBttSC^l, 
[0 0 0 5] 

ii3t:St 0 113 tca^i-u-+ # *«46«l±, IS^miS 
-C**3ffiftiE5 1 oma«rfflv»-cWlW»ft-e**IBiie 

[0006] «f«««««i, r^-o^ftLa$3h.*ft 

4 , «a-t 5 5. ;>^f AL S I 
2 fc T-fllJSSfl&o 

[0007] v^f ALS I 56li, 3>^^IB5 
3, 0^-^0654, ta-t>t5 5atf3>-T> 

n) 56^HIKS^A/D (7tn ^-r-V v*;u) 

[ 0 0 0 8] -^OPWM§fe^HiKii, 3>^-^«E 
*i]ffli«6 l^JMSi:£o'^r, 3>a'-^§B5 3 
fcIEfti--&PWM***r**i-&o -*^A/Dg»» 
(i, n>f>f 5 7<7)yWl(iiT^^DClEtVd 
c £-r*-r ->*^;ultnffilftLT=i >^<- ^mEMW»6 1 
^StJtei"4o te^<7)PWM^dl5S(i. SSL 
fclJffilS&6 2 (Dftm&Jjlzm^^X . 4 >/<-^IR5 4 

*ffiftr&pwMit*«rft±i-*o fts*<oA/DSc»eK 



3 

[0 0 0 9] =J 6 1 i±, «SS7 2 

K<fc »3, a^ffi^DCWEii^V c 7 1 fc, 3 >r>-*t 
5 7cODCmi±fiV d c tcD&frZ t »K K&K 7 3 £ 
*i:rPWM»*t:S2ftLT3 >/<- *[3&5 3 £IE» 

[0 0 10] <f >/<-^ia««i«6 2 14, ttSfc-fe >^ 
5 5 tfflv»TK»HW«8MII f^«W^> «KS7 
5 «4a5g«^«a«* I c 7 6 fcE8KftW«8Effifctf>i£ 
5frfcffi#U ftRK7 4t#i:TPWM«*tLT^> 

[0 0 1 1 ] SSEJt^ I c 7 & «fc ^ frwfldfMP & 

[00121 B4t, m2<Dmj&<Du-*rm : <!$MW*m 

[0 0 13] U-f^'J^HiJtifet^^ rj>-r> 
^<4ftm<^£ft^m£ft&^<7)t\ U-f ^';i/^(7) 

[0014] ^Oct^ti, «£*cou— 9-*«agai«-rt4, 

£ G Z<Otz$>, 3>f>to?i^Sv»i: U--rm# 

t-t4, ^ >-f >tOgf < 1-*U4«fc v*ri f , ^c^fi 

Mrt*«<fc*o ifc, *^s3 >ir>^l4SfS4*£ 

[0 0 15] Ebfe"7>ycof&7fe^(4, mmW&M 

EE K» L T S«OIta[«tt3&f4!«-C* & o - tf> 
<DU- WWMm^ *4 , 35SROffiffl KSF. £ K8E K 
4 8«IHRi:, *EE«rK*BE^*E1-&#EllB4:*** 

[0 0 16] #569314, ±»Lfc*«K«*T4S*L*: 

o m#jfc <, or ft t -r * u - tomm «r ««-r & ^ t «: 

[0 0 17] 
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[0 0 18] *«^<7)»2<7)||^tH**U— »f«««lt 

[0 0 19] WE3>^-^«I«#R<4, aSMEJS-fr 
Vet 3>f>^IElV d c fc<7>M#K«SK£* 
20 CtllJt^l qc*»4 3>^-^lEM»^St, 

3«*SR^3«3t»*SMn r fS^ls f **ti?ti 

^T-2fis:aLKssffii qfWid futM^ 
1 1 1 ^ wait* i q c fc 2 «c»mxii Iqf^)8 

59\ S-^* # $ 0 <om^ t 2 ffiXSEViEU I d f o^fr 
K*tL*ft*^M£»K i 3 5 **i:-C\ -fffE3ffi2ffiB 
»?8»:J: *) 3»2S£«0/^^«*««*^*!ftLT3 

k, £#A,-cv*t fc iv> 0 
30 [ 0 0 2 01-tiE^ >'<-*»J»¥&t4, sas^i c 

mmm^t it^ >/<-^eb 1 4 zmm-tzj 

[ 0 0 2 1 ] «f««*«Ui5^Tt±, U~ 

[ 0 0 2 2 ] 

IftWnnmmm] BIT, *«W^*tfc«»IB«:HB 

[0 0 2 3 ] EI 1 (4, *«W^JEtkOJBaRU(R4 U--*f 

[0024] m i n^-i-u— 9 f *m±, 3ffiitiBi u 

^ 1 comSTc-t 12,=? >y<- ^EIK l 3 , >f 
50 *U£&1 4 , S2 05ffi-b>^l 5, vXfUSI 1 



(4) 

5 

ftiJ»ffi2 1> 3 >'<-*mi«»H»ffl2 2 SIM >/<- * 
mifL$iJffll£B2 3 tJWBLTv^o 

[ 0 0 2 5] b-***«*ll(±, 3ffi«iEl i 
WW»*r*&BWB7>7 r l 8 £§§7fc£^* 4 <7)T*$> 
*o 3*BK«1 1 iilSfflmag-C*^, 3ffl 
«7)AC 2 0 0 V&m^btl&o 

[0026] z<d®&^ u-^fmamati, 

K^iT-CHSS.'r*»^t, DSP (^yUy^t 

alsii6s n >T-*>-* i 7 , msE-fe i 2 ao* i 

5£fitJ&1-*o tLT, DSP<7)V7F7x7fiat 

iW»«2 2, itf'f W<-***«l«l«2 3 

[0 0 2 7) y^fALSI 1 6li, ±»Lfc«£«r^ 
- K-!7 i7T*^?lt^a»<l: DSP CiJlt^ V 7 l>7x 

nk 1 -*3<oA/Dsetft«8, stern w 1 ac;«2(7) 

t±s 3fllll 1 ^&^{£ffi£f£ffi-r£o Igl coA/D 

LT3W*-*mS£WJ«l«5 2 2 Htt«1-*o » i <opw 
MR^IIIBU. 3>/<-^KSE»]»«B2 2 0»Jfflim»S: 
PWMffi*«»LT3>A-^lRi 3i:Mt^o 
»2£>A/Dgg»W(±. 3 >-r 1 7 ^M^F-ltffiSlT- 
&&DCmJE1lV d c ^fV y^;Ht:»LT3>;< 
-?mEEftJft)Sfc2 leftists *2 0PWMfttiB 30 

/DgMftffill, 5 5T«fflS*ifcft«**tt 

1 f fcf-f y'^i/tUSftLT'f *«8MM1iPtt2 
3 Htt«1-* 0 

[0 0 2 8] I — -^WWStM «± ttfig -t 0 <<>A- 

-^ffiti, DC«JEii*V c U-Sfc-f* J: ^ KDCWE 
fiV d c fc*]«l-r*o ^ l 3tLT, v^*> 

tf>& 3SPWM3 fim^&o 40 

[ 0 0 2 9 ] 3>/<-^«EWi9«2 l ii> S^fil^D 
cmi±ti^v c 3 l t , 3>f>f l7C0|6it*i)i 
DCSE1V d c S:«»2S3 2 

fc »K «SKv3 3"i*i:t, =i>'<-**8MU»Ptt2 

2 I q c <h1-& 0 

[0030] 3 ^nx«inffi2 2 li, msE-t >^ 

I 2 ^^T, 3««i« I l E r , 
E s&X/E t (On h<n&l3E rRX/E s 3 fflXatWat 

II I r f I s f fr**L-PftJR»)jL*, 3ffl2fflg£}ft 
«3 6 fefrLT 2«lt»«8M|] q f Xtf 1 d f 50 
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[0 0 3 1 ] n >^-^mat*]t»8B2 2(4, SSfS3 4 

tao, i q c 1 2 t§x%«a£« iqf<oi 

fl\ OOft^i: 2ffiXX«9E«I d f ay&» 

Z&timt, :n^M'iit:Wl«K i 3 5 
T, 3«2«««»3 6n*9 3«£»^PWMS*K 
K»LT3>/<-*HI&l 3^IEI*-r^o »3ffl2ffiffi 
&g&3 6li, 3ffi««l lOttfcfcttS^Tfcfcnffl 

[0 0 3 2 ] -f JtJSLfc3W<-^»J: 
»9DCmEEffiVd c*£it, c 3 9 

&«fconWSEttI filWLT, Bb&^>-/1 8£S§7t 

[ 0 0 3 3] -f >/<-****U»«2 3(±, milL-t>^ 
1 5 *fflv^Ti£a«affi I fSrS* 1 )^, «KS3 8tc 
i 5 , »3effiO«iSit* I c 3 9 fcHiffimSEffi I f 
53**ffl2lS-e\ fm:fttK3 7^fi:TPWM^t 
LT^f * ESS 1 4 $r|g»1-^o 

[ 0 0 3 4 ] i2C, ilOU-fWM^^tl- 

[0 0 3 5] U-ifUao}B*«C«:»3g1-4t, U- 
£ Q d«>KU ^ VxV^omfi^T^oTDCmiEllA 

[0 0 3 6] Cl<7) J: ^ LT> J: -7 ^%^H%h fi 

ho 

[0037] (1) u-^maoastttefl: 

^SiSli, U-« *fffl»+tDC«ffJi*VcC-ai-*J: 
^ t:DC!EIV d c fltKU— ifOiS 

[0 0 3 8] (2) ^ilLE^TF^ 

D S PHi3lt>2> 77 F7x703ffi2«M^^T 

K7x7 T-fi|Ji£ L T v> 7t ttaHB*«5F S <h ^ h o 
[0 0 3 9] (3) *gl^>f>t^ 

[ 0 0 4 0 ] 
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[H2] H l WU-*»ltW«flP«rKW'r&)t^O#« 

l l 3ffl«iS 

l 2 «a-b>-9" 

I 3 3 >'<- *IHH 

l 4 -f >'<-*E!i& 



10 



8 



1 5 «St-fc>-9- 

16 y^fALSl (*A*4MRBK) 

1 7 =j >t-*>^ 

1 8 Big 7 > 7 

2 1 =j *ttEMttffi 

22 n >^<-^*awaiffl 

2 3 as 

3 1 DCWEIt4MIV c 
3 2 

3 3 «»K v 

3 4 MtflEB 

3 5 itKi 

3 6 3 ffi 2 ttfifttt . 

3 7 <&&K 

3 8 ft£IT#£ 

3 9 TOflMHl I c 
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[114 ] 



A 

dc -est! 




B 

L — +P£B^3 








u— win** 
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is—vm?) 



















